Freeze-thaw effects on the detection of blood group substances in detergent extracts by enzyme-linked immunosorbent assays (ELISA).
The sensitivity of an enzyme-linked immunosorbent assay (ELISA) for human blood group antigens extracted from blood stains with the surfactant, n-octyl-beta-D-glucopyranoside (OBG), at concentrations below the critical micelle concentration can be increased by the introduction of a single freeze-thaw step. The ELISA signals increase from 3- to 4-fold for OBG extracts of 80 nl bloodstains. The ELISA signal enhancement occurs irrespective of the age of the bloodstains, at least for bloodstains up to 1 year old. The origin of the effect has been investigated and its is demonstrated that the freeze-thawing cycle increases the extent of adsorption of the blood group determinants in OBG-solubilized complexes onto microtitre plates. Gel filtration has been used to analyse the composition of OBG extracts of bloodstains in terms of the carriers of the blood group substances, protein and phospholipid in fresh and freeze-thawed extracts. It was found that freeze-thawing alters the distribution of blood group active material in the lipid-protein OBG complexes leading to a greater proportion of blood group active material in higher molecular weight complexes. The freeze-thaw effect is eliminated on the addition of a cryoprotectant, such as glycerol, and the factors which contribute to changes in the microstructure of OBG extracts on freeze-thawing are discussed.